This report establishes that trigonally coordinated "[PhBP 
Fe, Co) will support both π-acidic (N 2 ) and π-basic (NR) ligands at a fourth binding site. 
Introduction
Chatt-type nitrogen reduction scenarios using coordination complexes are relatively well-established for a few metals. 1 For example, work with molybdenum systems 1,2 has clearly demonstrated that a single metal center can accommodate various of the necessary N 2 -derived intermediates (e.g., M(N 2 H), M(N 2 H 2 ), M(N), M(NH)), oxidation states, and redox couples to favorably mediate the complete reduction of nitrogen -perhaps even catalytically. 1a,b A key feature of these molybdenum systems is their ability to accommodate a π-acidic ligand such as N 2 , as well as π-basic functionalities derived from N 2 (e.g., N
3-
). 1a,1b,2b,2c To date, very few first row ion platforms allow N 2 to be taken-up and derivatized in a similar fashion (e.g., Fe(N 2 )→Fe(N 2 R)). 3, 4 Iron is particularly noteworthy in this regard, given its possible, if not likely, role in biological (and industrial) nitrogen fixation. 5, 6 60
Results and Discussion
Entry to this reaction manifold begins with the recently reported divalent precursors [PhBP respectively (Scheme 3.1). The IR spectra of 3.2, 3.3, and 3. 4 show intense ν NN bands at 1830, 1818 and 1863 cm -1 , respectively (see Table 3 .1 for IR and bond length data).
These bands shift to higher energy (1884 and 1896 cm -1 ) upon addition of 18-crown-6
(18-C-6) to encapsulate the Mg 2+ ion, generating {[PhBP 116.51(13), N1-Co1-P3 131.85(10), N1-N2-Mg1 168.1(4).
Scheme 3.1
X-ray diffration data was obtained on single crystals of 3.9 and 3.10 and the molecular structure of 3.9 is shown in Figure 3 .1. The structure of 3.10 is virtually identical (Figure 3 .2). 11 A crystallographically imposed inversion center reflects one Fe (or Co) site into the other, implying that each half of the dinuclear complexes are isostructural and therefore, electronically delocalized at low temperature. A modest elongation of the N 2 ligand is observed in each case (N-N' 1.171(4) for 3.9, and 1.147 (4) Å for 3.10) and the local geometry of each metal center is best described as trigonal monopyramidal. , , N-Fe-P2 109.66 (9) , . 127.57(6); for 3.13: Co-N1 1.642(1), Co-P1 2.208(1), Co-P2 2.205(1), Co-P3 2.193(1); C28-N-Co 176.14(18), P1-Co-P2 91.57(3), P1-Co-P3 92.60(3), P2-Co-P3 91.70(3), N1-Co-P1 121.25(7), N1-Co-P2 123.00(7), N-Co-P3 127.24(7). The anionic N 2 -adducts 3.3 and 3.4 were well poised for further elaboration at the coordinated N 2 functionality. This is significant because the direct conversion of coordinated N 2 to a coordinated diazenido (N 2 R -) and/or hydrazido (N 2 R 2 2-) species by simple addition of an electrophile (e.g., R + ) on a first row transition metal has, to our knowledge, not been established. 5, 8 We were thus gratified to find that the simple addition of methyltosylate (MeOTs) 
X-ray Crystallography Procedures.
X-ray quality crystals were grown as indicated in the experimental procedures for each complex. The crystals were mounted on a glass fiber with Paratone-N oil. Structures were determined using direct methods with standard Fourier techniques using the Bruker AXS software package. In some cases, Patterson maps were used in place of the direct methods procedure.
Syntheses of Compounds.
[PhBP , 9.60, N, 3.87. Found: C, 57.41; H, 9.75; N 3.50 . The solution was degassed via 3 freeze-pump-thaw cycles and then exposed to one atmosphere of labeled 15 74 temperature by which time the solution turned a dark red color. The reaction workup followed the same protocol as that described for 3.4 (181 mg, 87%). The product was analyzed and proved identical to 3. 4 in THF (1 mL) under a blanket of Argon gas in a 25 mL Schlenk round-bottom flask at room temperature. The reaction was stirred for 30 min at room temperature. The reaction workup followed the same protocol as that described for 3.6. The product was analyzed and proved identical to 3.6 according to its 1 H NMR. IR: (THF/KBr) ν NN = 1842 cm -1 . 76 The volatiles were then removed in vacuo. The resulting brown solids were dissolved in THF (3 mL), to which petroleum ether was then added (2 mL). Storing this solution at -33 ºC for 20 h resulted in the precipitation of an amorphous brown solid. These solids were isolated by decanting the remaining solution, and then washed with petroleum ether (2 x 3 mL). The isolated solids were dried under a blanket of nitrogen (in the glove box) to afford analytically pure material (127 mg, 88%). Note: the isolated solids are highly unstable to benzene, which caused decomposition of this material to as yet unidentified products. 0.039 mmol) in THF (3 mL) at room temperature. The color of the solution progressed from the red-amber of 3.2 to a darker brown color over the period of 6 h. This color change was accompanied by the disappearance of the ν NN band (1830 cm -1 ) of 3.2. After this time, the precipitate was filtered to afford a brown filtrate. Upon isolation by removal of solvent in vacuo, the product was analyzed and proved identical to 3.7 according to its 1 H NMR, UV-Vis spectrum, and independent combustion analysis.
{[PhBP

Several diamagnetic products (less than 10% by 1 H NMR) also formed during this reaction; thus, the reduction of 2.2 by sodium-amalgam provides a cleaner synthesis of 3.7. was then layered with petroleum ether (2.5 mL), which slowly caused some solids to precipitate. The turbid mixture was then re-dissolved by thorough shaking and allowed to stand for 24 h at room temperature. Dark red-brown crystals deposited during this time that were then isolated by decanting the supernatant. A suitable crystal was selected 79 for an X-ray diffraction study. The crystals were dried in vacuo to afford analytically pure material (104 mg, 89% Opaque red crystals deposited during this time were isolated by decanting the remaining liquor. A suitable crystal was selected for an X-ray diffraction study. The crystals were dried in vacuo to afford analytically pure material (49.6 mg, 69%). 1 H NMR (C 6 D 6 , 300
MHz): δ 56. 4, 38.4, 20.2, 13.1, 12.2, 9.45, 9.15, 5.65 (dd), 2.76, -0.78, -5.93, -7.13, -31.4. Evans Method (C 6 D 6 ): 1.94 BM. Anal. Calcd for C 37 H 68 BFeNP 3 : C, 64.73; H, 9.98; N, 2.04. Found: C, 65.13; H, 10.08; N, 1.98 .
[PhBP iPr 0.060 mmol) in THF (1 mL) was added to the amalgam at room temperature. After stirring for 6 h, the resulting pale-rose solution was filtered (filter-paper/pipet) to remove insoluble material. A solution of p-tolylazide (8 mg, 0.06 mmol) in THF (0.5 mL) was then added to the pale-rose colored solution, which caused a dramatic color change to a deep red. The solution was stirred for 1 h and the volatiles were then removed in vacuo.
The resulting red solid was washed with petroleum ether (3 x 5 mL). Crystals of 3.12
were grown by extracting the red solid into benzene and slowly allowing petroleum ether to diffuse into this solution. The red crystals that formed were isolated by decanting off the remaining solution and drying in vacuo (36 mg, 93%). Suitable crystals were selected for an X-ray diffraction study. , 63.26; H, 9.37; N, 2.17. Found: C, 63.18; H, 9.36 ; N, 2.08.
[PhBP in THF (1 mL) was added to the amalgam at room temperature. After stirring for 6 h, the resulting pale-rose solution was filtered (filter-paper/pipet) to remove insoluble material.
A solution of adamantylazide (16 mg, 0.09 mmol) in THF (0.5 mL) was then added to the pale-rose colored solution, which caused a dramatic color change to a deep red. The solution was stirred for 1 h and the volatiles were then removed in vacuo. The resulting red solid was washed with petroleum ether (3 x 5 mL). Crystals of 3.13 were grown by extracting the red solid into benzene and slowly allowing petroleum ether to diffuse into this solution. [PhBP Anal. Calcd for C 30 H 62 BCoN 2 P 3 Si: C, 56.16; H, 9.74; N, 4.37. Found: C, 56.45; H, 9.83; N, 4.22 .
Alternative synthesis of 3.16: A 0.5 weight % Na/Hg amalgam (8.3 mg, 0.36 mmol of sodium dissolved in 1.66 mg of mercury) was stirred in THF (3 mL).
Chlorotrimethylsilane (39 mg, 0.36 mmol) was added directly to the stirring solution of amalgam prior to the addition of 2.4. A solution of 2.4 (40 mg, 0.060 mmol) in THF (1 mL) was added to the amalgam/Me 3 SiCl solution at room temperature. The combined 84 solutions were stirred for 5 h, after which time the solution was filtered to remove mercury and precipitates. The silyldiazenido product 3.16 was identified by IR and 1 H NMR spectroscopies, and the dinuclear, N 2 -bridged product 3.8 was also identified. The ratio of 3.16 to 3.8 was 85:15 according to integration of a 1 H NMR spectrum of the crude product mixture.
[PhBP 
